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has beerr used extensively to supply oxygen (0 2 ) and 
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somewhat by the hyperbaric helium, 200° C was chosen as the upper temperature bound 



•o o> g 

S H 03 

O rH 

5 03 *45 

I 45 Q. 45 *H 

45 0) I* 

<U C H 'H ^ 

H 'H PB H 

c 8 03 pH 

^ ^ a <u 

*H L 03 

» ® H '0 ® 4i 

> XJ a c J2 W 

^ 4J W •*-» J-> I 

> rH CO 

£ « W 

i u) aj o o a; 

: 3 3 »-i 

I o 03 to n: 

t- B x: 03 *h 

^ sz c 3 ■*■> u> oi 

i 45 o “a 45 

* U <w 03 to 

> 03 45 0 ^ 

■o to 0 ) * 

> rt 03 X2 *H 

) E CO U -»-> «J 

, rt rt o 

J to bp Cm S- 

0 c T (DU 

4 o s: > x> 

4 -m to o o c 

4-5 <D (d 

o 4 > o> *o pH 


4-5 

•h a 
u o 
cm j -> a; 

*c 

a) a) 4-> 

£ x: # 

4*5 4-5 Cm 

O 

■O 4-> 

c rt u 

•H o 

x: t- *h 
a? a) t* 
XJ 43 03 

45 45 

0) 0) c 
o non 
«3 ° 

a 45 o> 

to x: 

TJ 45 
L« 0 ) 

03 C 3 

<— 1 *H O 

sox: 

C “n w 

<3 x: -p 

o 03 

c *h sz 

x: 4-> 

3 


d 0) cn 
o x: 

4-> 


^ 3 TJ 
a 03 
w *h q; 

t's 

A *0 to 
o3 03 -p 
W to £3 
CO L G 
o3 

CO H II 
0 ) C 
u a> • 


Vi 2 2 e 

O -m 03 03 Cm 

Lt pH 3 o 

O 03 3 45 

x: o 3 to * 

a> H -h o 0) * 
JZ T 5 u ' 

4-> C >» O 

« g h a. 

£ >> an 

45 r-i L a) 6 ' 

.M 0) (1) *M 3- . 

3 > au T3 1 

H 03 o 

t- 0 Q) — _ 

o 0) t- T 3 G 

45 cl Q5 o) x: 

o to 45 3 45 

4 03 03 C O 

<1) {-, <D «— I SZ 

U <M bp 

4 TJ 3 

i >> OT C C O 

45 jq oj 52 tj 

i a 45 x: sz 

» E d U 45 45 

a> d o % , 

> 45 45 Li 

>03 3 O »-h O 

| £ O rt 45 

i U H (D O 

: on l. • o3 

) Cm 

,o ais" 

; s 

O 45 (I> 45 

) m a) t) • ^ 

: 45 r4 *H bo 45 

4 O 45 CO *r4 Cm 

> QJ 3 C Cm 05 

1 CO Q -M ^ 


bfi CL ■ 
C 03 1 
O «H JU: 1 
'— ** pH b0 
OO *—H O 

•M 45 

• Li O 
bOTJ £ 
•M CL 

«M 45 

H 4) 
X t- 
, 45 Q) 03 


Id 

4) r a> qj 

55 o c 45 

S o § 

|U| § 

(0 Cm <D 45 

« O *0 Q> 

Q) §. H L 

1 g ^*.5 

■ 2 03 03 oj 

li) c S £ 3- 

ft) W 45 
I) M TJ H « 

l 3 S * 5 

$ .P O V. 
03 0) *H 45 o 
H £ L O 
c 45 Cm 03 CO 

*44 0 ) C 

« t- e t- o 

45 V 5 **H 

to > I 0) 45 
O O JC L 
45 O 

*a o* 

<U 0) <H 
W £ O ti 


0) 3 45 a> 
CL C 3 

S a) *a o o 

45 XJ C **H «-H 
*M 45 

ti £ u -o 


0) o 

x: 45 (tj 


«j to — i 

3 rt tn 

cr bo 


45 <u 03 
rt ^ 0, 

45 Li JZ 
03 45 45 

O CO 
O **H Cm 
pH *0 O 


O 0) O C 

L. D XJ Q. 01 

<m O 

o 0> Li Li 

T 1 O <13 a> 

0) s- ol 3 Q* 

c O CL O CL 

*M 45 to D 

£ O 

o a) l a? O 

rt 0) 03 X2 

E L, «-H 45 45 

t0 0) C <0 CO 

03 x: C 3 3 

3 45 a3 O O 

£ £ 

L, 45 03 CO <0 


B oJ x: 

SZ 45 ^ ^ 
o 45 X) O 

flj (O' 1 — — ' 

0 ) O 3 55 - sr 

Li to O 

£ 03 0 ) 

03 CO <0 Li U 

£ bo d a 

H C ^ bfl M 

•H flj M *p4 

2 ^Ui tL 

CcSJ 3- 
2 (J 2 oi oi 

b o 3 o 2 

g a if 2 5 

Li £> [ 2-1 Q* CL 


to Li pH 03 
45 Cm a ^ 
03 D t3 
pH CNJO 
pH O o 45 

g.^ 8 S 

«M E JJ 

BOV 

2 « 5 $ 

gig vi 

°S5t 

44 «. ° « 

HO M 

c v a 

•H CO pH p- 
45 G ftp 

3 *3 f 2 

45 C W j 

03 <1 

L L 03 t 

O b0£ : 

Cm 45 4 

45 > 

>» CO bO *p 
r? 03 C E 
rH 45 *H i 
03 45 o 

a O C T 
H 43 3 r 
Cm Q > 

•m t> B c 

0 03 t 
03 W 5H 5 

a 3 £ 

to : 

. 03 CO C 

Tl XI 3 

03 45 

C O 03 < 
S) *0 Li 
H H Cl C 
to 03 CJ* ^ 
03 CL < 
■O T3 03 C. 

W 3 bD 

01 o c 

3 O -H fc 
£ 

t- 45 45 1 
O *H flj | 
45 03 i 

O ► Li 

(0 CM XJ 
03 pp-s < 
t- CM 0) S 

v S 3 
553: 

S Li 
SZ CM O 

u> o o. 

D bd 

a °-s 

<X CVJ Li 
O 03 
bd B 




condir.i.,«c;» In this way it could be determined whether the laboratory pellet fabri- 
cation carried out in this work resulted in materials that were dramatically 
inferior with respect to porosity when compared to commercially fabricated mate- 
rials. Lower porosity would be indicated by poorer reaction of the materials caused 
by their inherently inferior mass-transfer characteristics. 
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majority of gas went into the bypass stream. The pressure in the reactor was 
maintained to within ±0.01 atm via the bypass stream using a back-pressure regulator 
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When the results for laboratory fabricated pellets (test Nos. KS-2 and KS-5 
(tables 5 and 7)1 are compared with those for the commercial KO2 (test Nos. JCS— Id 
through KS-12 and KS-14 (tables 6 and 8)) a number of general trends become 
apparent. 
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1 atm. It is apparent from tables 11 and 12 that the temperatures of the cores of 
t t ie superoxide- sample s in the 10-atm tests were at the most only 1-2°C above the 
reactor temperature* and were dramatically lower than the 5.7 to17.1°C temperature 
rises seen during the 1-atm tests. Although these lower temperatures could be the 
result of thermal quenching, it is also possible that the reactivity of the sample 
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The use of potassium superoxide in portable life-support systems has been 
hampered in the past by the f ormatioa. of a_ fused, hydrated-hydroxide/ carbonate 
coating on the superoxide granules. Once this layer is formed, it limits the diffu- 
sion of iT 2 0 and C0 2 reactants to the unreacted core of K0 2 and results in poor 
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the superoxide mixture- pellets tested here was permeable to H 2 0 and C0 2 reactants 
even-athigh inlet-H 2 0/C0 2 -Fatlos andwas- also hard- and-nonfusing. A side benefit 
of the nonfusing nature of the coating on the K0 2 /Ca(0 2 ) 2 pellets is that the 
expended superoxide material could be easily removed from the breathing canister ai 
so recycling of the breathing device would be possible. 
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TABLE 4.- FLOW-SYSTEM REACTION CONDITIONS FOR TESTING POTASSIUM SUPEROXIDE 

GRANULES AND TABLETS 
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TABLE 8.- AMOUNTS OF OXYGEN EVOLVED AND CARBON DIOXIDE ABSORBED 
DURING THE REACTION OF POTASSIUM SUPEROXIDE GRANULES AND 
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^Temperature measured at the approximate center of the sample. 
'■Reactor temperature ranges From 39.2 to 39. 6°C except in Test 
no. fCS-8, in which the reactor temperature was 60.3°C. 

'Sample reacted at 10 atm for 1.5"ksec, then at 1 atm for 1.5 ksec. 
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sample. 

-Reactor- temperature ranged from 39.^-39.5°C. 

'sample reacted at 10 atm for 1.5 ksec, then at 1 atm for 1.5 ksec. 











TABLE 13.- BULK DIFFUSIVITIES OF CARBON DIOXIDE AND WATER 
VAPOR IN HELIUM AT 1 atm 
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React ion of K0 2 pellets with humidified carbon di oxide /helium. Rates c 
ution and amounts of 0^ evolved as a function of reaction time at 1-atm. 
iressure. 













dioxide/helium. Rates of 0 2 evolution, and- C0 2 absorption as a function ot 
reaction time at 1-atm total pressure. 
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Figure 15- Reaction of K0 2 /Ca(0 2 ) 2 pellets with humidified carbon dioxide/helium. 
Rat^s of Oo evolution and C0 2 absorption as a function of reaction time at tota 
pressures of l and 10 atm (test Nos. KS/CaS-1 and KS/CaS-2, respectively). 
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